352 


Curved Members 


N = — P cos 9 
Q = P sin 9 

approach, the deflection under load P becomes 

(sin2c/> — 8sin<^)(ft — 6) <^(2^ —sin2 <f) 

+ SE + G 


Utilizing the strain energy 

PR [2<j>(3R-8) 
~ 4A 8E 


(28.24) 

(28.25) 


(28.26) 


For (j> = 7r/2, Eq. (28.26) simplifies to 

PR [ R(3tt - 8) + 6(8 - tt) tt£ 
— 4^4 6E + G 


(28.27) 


For 8 R and I = Eq. (28.27) reduces to a standard design formula for a 

quarter-circle arched cantilever under vertical load. 


Design Problem 28.3 

The short pipe element shown in Fig. 28.9 is rigidly fixed at one end and deflects 0.01 in. 
under a horizontal, concentrated load H. If the material is steel with E = 30 X 10 6 psi, 
calculate the approximate bending stress, assuming that G = 0.4E, 6 — 0.4 in., and £ = 1. 

Solution 

Substituting (j> = 7t/2, G = 0.4E, and £ = 1 into Eq. (28.20) gives 

it n 

X = ]4^(°- 7854R + 4 - 319 ™) 

Since the bending moment M = HR, the foregoing expression yields 
XAE6 

~ 0.7854ft + 4.31976 



Fig. 28.9 Quarter-circle pipe bend. 



